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(57)Abstract: 

PROBLEM TO BE SOLVED: To observe a natural color image through 
the use of a long, slender diffusion plate in slit form as an object by 
arranging the diffljsion plate, so that the angle between two specific 
straight lines satisfies specific conditions. 

SOLUTION: At the origin, a light source for a reference wave is 
disposed on a straight line distance R1 in a z-axis direction and the 
diffijsion plate 6 Is disposed so that a straight line R2 from the origin to 
an arbitrary point In the diffusion plate 6 and the angle α between 
the straight lines R1 and R2 satisfy an equation. In this equation, r1 
denotes the distance from an arbitrary spot in a photosensing plate to 
the light source for the reference wave, r2 denotes the distance from 
the arbitrary spot to the arbitrary point in the diffusion plate 6 and R, 
denotes the distance from the origin to one point in a reproduced image. 
Then, R4 denotes the distance from the origin to a projection light 
source, r3 denotes the distance from the projection light source to the 
arbitrary spot and r4 denotes the distance from the arbitrary spot to 
one point in the reproduced image. β denotes an angle formed by 
the positive direction of a z-axis and the distance R4, λ1 and 
κ1 denote a wavelength and the number of waves in- a reference 
wave and an object wave and λ2 and κ2 denote a 
wavelength and the number of waves in a projection wave and a 
reproduction wave. 
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damag s caus d by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Generally this invention relates to the manufacture method of the 
holographic screen (Holographic Screen) which can display natural color 3-dimensional scenography especially using the 
diffusion board (Diffuser) of a holographic optical element (Holographic Optical Element) and a more detailed long and 
slender slit (Slit) gestalt about a holography (Holography) applied technology. 
[0002] 

[Description of the Prior Art] Although a holographic screen performs the same role as a common image display screen, 
it is a kind of the holographic optical element to which the viewing area where an image is seen is restricted. When 
projecting an image on a holographic screen, generally image formation of the projection image is carried out on this 
screen, and an observer can observe the image displayed on a screen only in the viewing area (View Zone) formed of the 
outgoing radiation pupil (Exit Pupil) of a projector lens. In order to observe S-dimensional scenography through a 
holographic screen, the distance (about 6.5cm) between both the eyes of the watcher in the position which the viewing 
area formed of the outgoing radiation pupil of each lens which projects the 3-dimensional scenography corresponding to 
an eye on either side observes is detached, and it must place. 

[0003] There are two kinds such as a reflected type (Reflection Type) and a penetrated type (Transmission Type) of 
holographic screens. A reflected type also performs the role of the reflecting mirror which has the focal force in which it 
makes a viewing area as Image formation of the image of the outgoing radiation pupil of a projector lens is carried out 
while displaying alternatively only the image on which it is projected through a projector. However, it also has high angle 
selectivity (Angular Selectivity) simultaneously with a high spectrum selectivity characteristic (Spectral Selectivity), the 
position of a viewing area is restricted, and only the display of a monochrome phase is possible. If it is the verge [ make ] 
which superimposes three reflected type screens made by red, blue, and green oscillation laser, respectively In order to 
display natural color on this reflected type holographic screen, there is nothing. 

[0004] A penetrated type holographic screen is a holographic screen which performs simultaneously the role of a 
diffusion board, or a lens and a diffusion board. A viewing area is an area in which the reconstruction image of a diffusion 
board is formed on a penetrated type holographic screen. Since a holographic screen can reproduce a photographic 
subject's image, I hear that what depends the role of a diffusion board and a lens on the holographic screen performed 
simultaneously forms a clearer viewing area in **, and the difference point between the holographic screens which 
perform simultaneously the role of a diffusion board, a diffusion board, and a lens has it in it. 

[0005] Since Itself has the property of a diffraction grating (Diffraction Grating), the display of a natural color image is 
difficult for a penetrated type holographic screen by the chromatic aberration (Chromatic Aberration) by spectrum 
distribution (Sjpectral Dispersion). One method of conquering this difficult point specificationHzes the gestalt of the 
diffusion board used as a photographic subject in the case of manufacture of a holographic screen, and enlarges the 
portion superimposed on a photographic subject's image distributed and formed according to a hue of the spectrum 
distribution of reproduction light. Since the light of all hues gathers in this portion on which it is superimposed, 
observation of a natural color image is possible. 
[0006] 

[Problem(s) to be Solved by the Invention] The holographic screen (the [ U.S. Pat. No. 4799739 and / international public 
presentation ] WO 93/No. 02372) manufactured by existing is what the object wave which carries out incidence to a 
sensitive plate at the front through the criteria wave and diffusion board which go to having a holographic sensitive plate 
(Photoplate) and what angle, and are converged was made to interfere, and was made, and enables It to observe an 
Image at the front of a screen. In order to reduce this screen image observation distance, It Is made for the light which 
does not diffract with a screen but is penetrated directly not to affect image observation by enlarging the angle between 
an object wave and a criteria wave. However, if the angle between an object wave and a criteria wave is enlarged, since 
spectrum distribution will become large, there is a trouble that the display of a natural color Image is almost Impossible. 
[0007] 

[Means for Solving the Problem] In order to cancel the above troubles, in this invention, manufacture of the optimized 
holographic screen for natural color image display was enabled by analyzing mathematically the structure of Image 
student equipment where manufacture of a holographic screen and this screen were used. The diffusion slit long and 
slender for manufacture of the optimized holographic screen was used as a photographic subject, and the relative 
position of a photographic subject's image and a sensitive plate was mathematically set that all the spectrums of a 
visible region are included. A long and slender diffusion slit enables observation of a natural color picture, in order to 
maximumHze superposition of each reconstruction image according to hue of an incident light, 

[0008] The manufacture method of the holographic screen for natural color reproduction graphic display by this invention 
About a sensitive plate, it Is a slant range R1 to z shaft orientations at the zero of the aforementioned x-y flat surface in 
the x-y flat surface of x-y-z space coordinates. The light source for criteria waves And It was the method of ^ 
manufacturing a holographic screen between the aforementioned light source for semi- waves, and the aforementioned 
sensitive plate, as a diffusion wave Is arranged, respectively and the criteria wave from the aforementioned light source 
for semi- waves and the object wave from the aforementioned diffusion board cause interference by the aforementioned 
sensitive plate. The projection wave from the source of an incident light arranged In the arbitrary positions on the z-axis 
is transformed to a reproduction wave through the holographic screen by which manufacture was carried out 
aforementioned ]. In the manufacture method of the holographic screen for natural color reproduction graphic display 
which will display a natural color reproduction image Slant range R2 from the aforementioned zero to the arbitrary points 
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in the aforementioned diffusion board The aforementioned straight line R2 R2 It is characterized by arranging the 
aforementioned diffusion board so that the angle alpha of a between may fill the following formula. 
[0009] - 
[Equation 3] 
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a formula (3) — R2 RI although the distance from the zero of the points on the included hyperbola is shown — R2 a 
coordinate — (0, yO, zO), and R3 a coordinate — then (0, y1 =z1 tan beta, z1), [Equation 4] 

(Zi + RJ 2Ri ^ ^ 
w) Zo = r ' -r — 7 + Ri 
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It comes to be placed on a ******** straight line. This is above R1. When very small, it means that the aforementioned 
hyperbola is approximated to a straight line. Therefore, the position of a diffusion board comes to be placed as a body on 
the straight line which fills a formula (5). 

[0010] Here, it is r1. Distance from the arbitrary point in the aforementioned sensitive plate (x y) to the 
above-mentioned light source for criteria waves, r2 Distance from the point (x y) describing above to the arbitrary points 
in the aforementioned diffusion board, R3 is the distance from a zero to one in a reproduction image, and R4. Distance 
from the aforementioned zero to the aforementioned source of an incident light, r3 The distance from the 
aforementioned source of an incident light to the point (x y) describing above, and r4 Distance from the point (x y) 
describing above to [ aforementioned / in the aforementioned reproduction image ] one point, beta is the direction and 
the aforementioned distance R4 of a positive of the z-axis. The angle of a between, lambda 1, and kappa 1 It is the 
wavelength of the aforementioned criteria wave and an object wave, the wave number (number of waver), lambda 2, and 
kappa 2, respectively. The wavelength and the wave number of the aforementioned projection wave and a reproduction 
wave are shown, respectively. 

[001 1] Preferably, in the manufacture method of the holographic screen for natural color reproduction graphic display by 
this invention, the aforementioned diffusion board Is set up on the hyperbola guided by the aforementioned equation (2) 
and the equation (3). 

[0012] Preferably, in the manufacture method of the holographic screen for natural color reproduction graphic display by 
this invention, an emission beam is used as the aforementioned machine. 

[0013] Preferably, in the manufacture method of the holographic screen for natural color reproduction graphic display by 
this invention, the ground glass (ground glass) of a slit gestalt long and slender as the aforementioned diffusion board is 
used. 

[0014] And in the manufacture method of the holographic screen for natural color reproduction graphic display by this 
invention, a reflecting mirror is made to adhere to the holographic screen manufactured using the diffusion board spotted 
by the aforementioned equation (1), (2), and (3) further, and it can be used as a reflective holographic screen. 
[0015] 

[Example] Hereafter, this invention which let the example pass with reference to the accompanying drawing is explained 
in detail. In a drawing, the same drawing sign shows a part for the same structured division. 

[001 6] Drawing 1 is optical structural drawing for explaining the manufacture method of the holographic screen by this 
invention. In this invention, the relation between parameters required to manufacture a holographic screen will be 
explained on 3-dimensional space coordinates for convenience. 

[0017] First, the zero (10) of 3-dimensional space coordinates to RI The emission beam from the point light source on 
the z-axis from which distance was separated which has one point in z1 (1) carries out the role of a criteria wave, and a 
photographic subject (2) is placed on the straight line (7) on this z1 (1) and y-axis which connects one y1 (5). The 
diffusion board (6) made from the ground glass of the cow's milk color of a slit form long and slender as a photographic 
subject (2) is used. A point y1 (5) is a point that the hyperbola (Hyperbola) on the y-z flat surface containing z1 (1) 
defined by the following equation intersects the y-axis. 

[0018] At a x-y flat surface as shown in drawing 1 the long side (4) of a sensitive plate (12) A shorter side (3) is placed 
in parallel with the y-axis in parallel with a x axis. For example, between 1 on a sensitive plate (12) (x y) (13), and z1 (1), 
And r1 and r2. the distance between a point (x y) (13) and the point (1 1) in the straight line (7) on which the 
photographic subject (2) was put, respectively The straight line which connects R2, a zero (10), and a point (11) for the 
distance between a zero (10) and a point (11) sets the z-axis of a positive, and the angle to make to alpha. And it sets to 
the space coordinates of drawing 1 in drawing 2 . one-point (x y) (31) (in the holographic screen (12 27 ( drawing 3 )) 
arranged identically to arrangement of a sensitive plate (12) — this point R3 from the point (the same as that of 13)) on 
the sensitive plate (1 2) of drawing 1 , and the zero (10) of space coordinates The distance between the sources of an 
incident light in point [ on the z-axis of the shade from which distance was separated ] P (14) r3, The distance between 
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the one-point (15) and above one point (x y) of the space in which the real image (Real Image) of one point (1 1) on the 
photographic subject (2) reproduced by the incident light is formed (31) r4. They are R4, and the z-axis and this straight 
line R4 of a positive about the length of the straight line which connects a point (15) and a zero (10). beta shows the 
angle to make, the phase relation materialized between a criteria wave (Reference Wave), an object wave (Object Wave), 
a reproduction wave (Reconstructed Wave), and a projection wave (Projected Wave) is explained — things are done 
[0019] After a criteria wave and an object wave suit the interference figure recorded on a sensitive plate (12), it will 
have change of the following optical strength, 
[0020] 

[Equation 5] ..... 

I(x, y) = (Ae'**i'i + Be^*^»^2) (Ae^^i^^ +Be-"j"=^) 



• • • — ( 1 ) 

[0021] A and B are the electric-field amplitude of a criteria wave and an object wave, and are kappa 1 . It is the wave 
number of a criteria wave and an object wave. Permeability of the sensitive plate (namely, holographic screen) on which 
the interference figure was recorded at this time (T) T = T0-T1 1 (x y) (4) 

It is TO a next door and here. It is the permeability of the sensitive plate (12) before an interference figure makes it form, 
and T1 I (x y) is the permeability by I (x y). 

[0022] this holographic screen — one point [ of the z-axis ] P (14), and (it being shown in drawing 2 ) — wavelength 
lambda 2 it is — if it irradiates by the point light source, it has the field strength (Eout) of the light penetrated through 
the following holographic screens 
[0023] 
[Equation 6] 

Eout = C-e'^^^a • T 

= C-e''*2'3- [{To - T, (A^ + B^)} + TiABe'"! ""i-'a' + T,ABe"*> ''a-'i'] 

(3) 

[0024] Here, it is kappa 2. It is the wave number of the incident light from the point light source, and the light 
(reproduction light) penetrated through the holographic screen. The 1st term serves as the zero-order diffracted light by 
the aforementioned formula, the 2nd term serves as a real image and the 3rd term serves as a virtual image. If the 2nd 
term which is a real image here is taken into consideration, a real image will be r4 at a point (x y). If formed with a 
forge-fire remote at the time, the 2nd term can be expressed by D-exp (Hk two r4). Therefore, since the difference of 
both phases will become fixed if only the term of a phase is taken into consideration in this case, the following phase 
relational expression will be realized. 
kappa2r3+ kappa(r1-r2) =-kappa2r4+ Constant (4) 

It is kappa 1 and kappa 2 at a formula (4). It is the wave number (Wave Number) and they are 2 pi/lambda 1 and 2 
pi/lambda 2, respectively. It is given, lambda 1 The wavelength of a criteria wave and an object wave, and lambda 2 The 
wavelength of a projection wave and a reproduction wave is shown. 

[0025] Next, alpha, the relation between beta, RI, R2, and R3 R4 The relation of a between will be guided. First, it will be 
[0026] if a triangle formula is used in drawing 1 and drawing 2 . 
[Equation 7] 



V2 = -J + + - 2R2X sina 

(5) 

r3 = -J Ra" + x^ + y^ 



= J R^'^ + x^ + y^ - 2R4X sinjS 

[0027] X and y are a next door and this RI , R2, and R3 R4 If it assumes that it compares and is very small, the 
aforementioned formula may be changed into Taylor series as follows. 
[0028] 
[Equation 8] 
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[0029] If this is substituted for a formula (4), a formula (4) will be arranged as follows. 

[0030] 

[Equation 9] 

K 2R3 + K 1 (Ri - Rz) + X (/ci sin a) 

(x^ + y2) f /C2 . (I 1 1 1 Kjx^ sin^a 



2Rs 



k^Ra + msx +/C2X sin|3 - ~ • + ~ 

2 R^ 2R-I 

(7) 

[0031] They are both at this formula x, y, x2, and y2 It will be [0032] if it arranges at a ceremony 
[Equation 10] 

AC I sin a =/c z sin 0 

K 2 ^ K I K 2 COS^ 3 K 1 cos^ a 



R3 Ri R4 

. r 1 1 1 -K 2 



(8) 



•R3 iRa R2J R4 

[0033] You should become. 

[0034] It is the aforementioned formula sin alpha and R2 It will be [0035] if it solves. 
[Equation 11] 

Sin a = sin/3 = - — sini3 (9) 

K 1 /t 2 



A^fRi + ^] , 1 (10) 

^2 ^ Ra R4 J 



[0036] It ******. 

[0037] If the coordinate value (y = R2 sinalpha. z = R2 cosalpha) of a point (11) is substituted for a formula (9) and (10) 
and It asks for the locus of a point (1 1), a hyperbola and a bird clapper are known. Therefore, although the exact form of 
a diffusion board (6) (namely, photographic subject (2)) should have the same curvature as a part of hyperbola 
(Curvature of Radius) Operation RI If a value is enlarged, since the curvature value will become very large, it can be 
considered that the difajsion board (6) is placed along with a certain part on the straight line (7) to which the major axis 
connects z1 (1) and y1 (5). A position relative to the length of the diffusion board on which the reconstruction image of 
an incident light which covered visible (Visible) wavelength altogether and was separated according to the hue can be 
made to superimpose is called for from the aforementioned formula (9) and (10). 

[0038] The following table 1 is the plurality lambda 2 of a projection wave, when it is wavelength lambdal =0.647nm (clip 

ton (Krypton) laser) of a criteria wave, R1 =250cm, R3 =R4 =150cm. and beta= 15 degrees. R2 to a value alpha value is 

calculated. 

[0039] 

[Table 1] 
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a,2(p38) 



0.4 



0.5 



Q.6 



0.7 



Rz (cm) 



39,11 



47.05 



54. 41 



61.26 



24.75^ 



19.57" 



16.2' 



13. 84' 



[0040] This table is used and it is all above lambda 2. It will be set to 24cm if the major-axis length of the diffusion board 
(6) for covering a value is calculated. If Table 1 is compared with drawing 1 , it corresponds to long wave length and, as 
for a photographic subject's (2)'s upper case (8), it turns out that the lower berth (9) deals with short wavelength. It is 
R2 with an equation (10). It is a coordinate (0, yO. zO), and R3 It will be [0041] if a coordinate is approximated as (0. y1 
=z1 tan beta, z1). 
[Equation 1 2] 

= (z._>R.) . _ ^2H._ (11) 
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Rh tan /3yo 



[0042] It can be shown. This is zO. yO Since it means filling a straight-line equation, it means that all the points on this 
straight line are superimposed by the point at the time of reproduction (0, y1, z1). Drawing 2 is an optical block diagram 
for explaining the image reproduction by the holographic screen manufactured by this invention. The hologram 
manufactured by the optical composition of drawing 1 , i.e., a holographic screen, (27) is made to fix to the original 
position, and It Is R3 from a zero. If the source of an incident light is put on point [ on the z-axis in distance ] P (14) and 
a screen is irradiated, the real image will be formed in one point (15) of space. However, since an image is separated 
according to a hue and it appears when an Incident light is not the homogeneous light, the shape of a sector rainbow 
appears. However, it has the value with which a photographic subject's (2)'s position was given to Table 1, and is R1. R2, 
R3, and R4, When beta is defined as the value given above, a point (1 5) turns into the point of being superimposed on the 
red (wavelength of 0.7 micrometers) reconstruction Image of the blue (wavelength of 0.4 micrometers) of a photographic 
subject's (2)'s upper case (8), and the lower berth (9), respectively. In addition. In the case of a hue, It becomes a 
reconstruction image to one in a diffusion board. 

[0043] At a point (15), since it is superimposed on the reconstruction image of all hues, If a holographic screen is seen 
through this point, a natural color image will be seen. For three primary colors (Three Primary Colors) required for 
reproduction of an actual natural color image, each wavelength is 0.4 to 0.7 micrometers. Since It Is in less than, the 
superposition area which can observe a natural color image has a certain amount of area centering on a point (15). 
[0044] Since a photographic subject's reconstruction image actually appears at the place which the distance about 3 
times (1.5m/0.58m) has almost separated from the distance from the original photographic subject's zero, and a top and 
a red image (16) are put on the bottom and a green image (18) is put on right and left for a blue image (17) focusing on a 
point (15), respectively, the length of an image will be about about 6 times a photographic subject's length. 
[0045] Drawing 3 is an optical block diagram for displaying 3-dimensional scenography using the holographic screen 
manufactured by this invention, first The image corresponding to the eye of right and left at a place about 1.5m away 
from the holographic screen (27) so that the symmetry may be carried out to the y-axis a center [ the z-axis to which it 
is separated / from between both our eyes (6.5cm) / of the distance between the projector lens ] If it projects so that 
image formation of the image may be carried out on a holographic screen (27) using two placed image projectors 
(Projector) (19 20) Corresponding to each projector, a projector, an opposite side, and a virtual image (23 24) appear [ a 
photographic subject's actual reconstruction image (21 22) ] in a same side at the place about 1.5m away from here. It is 
separated from this image about about 6.5cm, and the opening width efface (29) of a projector lens and a photographic 
subject's width of face of the width efface are the same as that of what is doubled. A viewing area is offered according 
to a real image (21 22), and the viewing area (25 26) which can see a natural color image to a part for the center section 
of this real image is formed. This viewing area of the z-axis and the angle to make is the same as that of beta. In the 
case of manufacture of a holographic screen, you have to choose a photographic subject's width efface so that It may 
not be superimposed on two viewing areas. 

[0046] Drawing 4 is an optical block diagram for displaying 3-dimensional scenography as a reflected type using the 
holographic screen manufactured by this invention. If it is going to use the holographic screen manufactured by drawing 1 
as a reflected type and a reflecting mirror (28) will only be stuck at the rear face of a holographic screen (27), in the one 
as a projector (1 9 20) where a viewing area is the same, it will have an angle about a projector and abbreviation beta, 
and a reconstruction image will appear. This method also has the advantage from which the photosensitive layer of a 
screen can be made to be able to seal and a screen can be protected. 

[0047] ^ ^ 

[Effect of the Invention] By the manufacture method of the holographic screen by this Invention, manufacture of the 
optimized holographic screen for natural color graphic display Is attained by analyzing mathematically the structure of an 
image regenerative apparatus where manufacture of a holographic screen and this screen were used. 
[0048] Therefore, since the parameter optimized using the equation showing the principle of this invention was chosen, 
by increasing the angle between a criteria wave and an object wave on the conventional holographic screen, spectrum 
distribution increased and the display of a natural color image canceled the difficult trouble. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an optical block diagram for explaining the manufacture method of the holographic screen by this 
invention. 

[Drawing 2] It is an optical block diagram for explaining the image reproduction by the holographic screen manufactured 
by this invention. 

[Drawing 3] It is an optical block diagram for displaying 3-dimensional scenography using the holographic screen 
manufactured by this Invention. 

[Drawing 4l It is an optical block diagram for displaying 3-dimensional scenography on a reflected type using the 

holographic screen manufactured by this invention. 

[Description of Notations] 

1 : The point light source for criteria waves 

2: Photographic subject 

3: The shorter side of a sensitive plate 

4: The long side of a sensitive plate 

5: The point that are one on the y-axis and the hyperbola on a y-z flat surface intersects the y~axis 
6: The diffusion board of the long and slender slit form used as a photographic subject 

7: The path on which it is the straight line which connects the drawing signs 1 and 5. and a photographic subject is put 

8: A photographic subject's upper limit 

9: A photographic subject's soffit 

The zero of a 1 0:3-dimensional coordinate 

1 1 : One point of a photographic subject reproduced by the source of an incident light 
1 2: The sensitive plate put on the x-y flat surface 
13: One on a sensitive plate 

14: A zero to R3 Point on the z-axis which distance left 

15: One point of the space in which the real image of one point (11) is formed 

16: The red image of the bottom centering on one point (15) 

17: The blue image of the top centering on one point (15) 

1 8: The green image of right and left centering on one point (1 5) 

19 20: Two image projectors placed symmetrically with a x axis focusing on the z-axis 

21 22: The actual reconstruction image of the photographic subject of the projector opposite side corresponding to each 
image projector 

23 24: The virtual image of the photographic subject in the direction of the projector corresponding to each image 
projector 

25 26: The viewing area where a natural color image is seen by the amount of center section among the viewing areas 

offered by a photographic subject's actual reconstruction image 

27: Holographic screen 

28: Reflecting mirror 

29: The reconstruction image of a slit 

30: The opening image of a projector lens 
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(54) mm<o4im ^«8fes5ii«a^ffl*Pi'^7W'yi'Xiru->sif^^ 



(57) [M*^] ({^iE*) 

ipfil-rsr irfcioT. ^^-fe^^SISyi-SC fc^ST- 




(o. yo. Zo) 



(2) 



0-9 7 0 0 3 



[f**«i] K-y-zmriim.m<7>x-yw^mimyt 

(1) KzVa. + K 1 (ri - tz) = 



flfJiEil,*; e> Sir lEfeftte (^eic ^ r- coifi^sg^ r 

[ici] 
-/C2r4 + Sife 



(2) 



a =sin 



K 1 



sin 3 



= sin" 



sin/3 



(3) R2 = 



(4) R2 = 



X \ f R 1 



+ 1 



2^ 4^+ 1 



X 2 R4 

<^£gSISr^bTV>^:6S. R2 cOMM* (0, yo . 
Zo)> R3 (0, yi =zi tan jS , 2i)^i- 



(5) zo 



(Zi + R4] 



2Ri 



2zi R4 tan jSyc 



+ Ri 



Sf^^ (5) ^rWci-a:/«Jii;ia;ei-ti.^ J: - 

rx^ri f^SfifE^^^I^O^iit*^ (x, y) ;i>-^fJlE 

rg ftSuta^^. (x, y) ;5^e> 

.(x, y) -^-^(o^m. r4 t^mrf5.<S; (x, y) t^hm 

f5S^PiSi:i^ft:ig^(^&StsS^ (number of waver), X 

[|f*:S2] mji2S£iS:«<J:tiif5:&^^ (2) . (3) 
t^g^ (4) tcj: i^M^^ttfc^ft^ifiiXfiificfai- 
SJ:?)}::^ (5) tcT-^x.^ti^ii:iR_h(cia:$l-5r t 



(/cfcU. R3 = R4 Xh^^ 



1^) 



(groundglass) ^fiJffibfcC 

[it*«5] mmjjm^ (d . (2) sio^^ (5) 

[0 0 0 1] 

(Holography) iSfflS^tJ-Pb. m\^itsX2^^y 
^y^it^^^ (Holographic Optical Element). J: ^9 
PL<f^|ffl:ftV^;^y :y h (Slit) ?f#J(7:)SAtS:« (Diffus 
er) *fiJfflLT^^fe:&#:?ft^Sr*^i-^^i;dS-c^5 
4^n^5:7^5/i7>?:i7y— V (Holographic Screen) CO 

m'^'jjm:! 5 1 fe 5 o 

[0 0 0 2] 



(3) 



^mW-l 0-9 7 0 0 3 



^^^■JtSltuvXcomitii^L (Exit Pupil) 
^^intcU^ (View Zone)X*(D^::^^ U->±tC^^$ 

fi[(Omm (^6. 5cm) (5ifg|^tbTg^^^^(t:h.^lV^?, 

[00031 /i^n^^^:7^:y^:;^>^ K^W. 
(Reflection Type) igigM (Transmission Type) t (7^ 

51*^14 (Spectral Selectivity) ^ [tIB#(:ifgV>^31S^ft 

(Angular Selectivity) bTWlSO{uB HPS ^tb 

3oco^MSii:^i^ y — vSTm^^^ii-Titt ^^lv^^/^v^o 
[0 0 0 4] m]§i^^-'^':fvy^y':^^^^)—>\-^. ^ 

^ :y U --^-efc^o ^ii^^ n ^^^^ :7 ^ :y ^ 

[0 0 0 5] m^m^- y y y^ V—>l^^ti 

Sff;5S[H]J^*&^ (Diffraction Grating)(^#^i ^^t^^ 
fc2i6, X^i^ h/U^t^ (Sjpectral Dispersion) {Z^^ 
-felR^ (Chromatic Aberration) K X ^ '^^.'^^^^(^^ 

t Vxmmir^UWc^mm^^&^t\^xW^^(Dy^ 
[0 0 0 6] 



^yy^ yi^y^^V-> (*I14#I*^4 7 9 9 7 3 9^ 

tSK^gfl^WO 9 3/0 2 3 7 2-^) (i. 7j^n>^*5:7 
^:y^^*S (Photoplate) ^ ^^S^r* LT r 

tt o TiR*:t- 5 t fi£tfi:*S * ii L 

y - xDiEmxmm^mwii-^ zt^^x^^^^izi^tc 

h(OXh^o ::(Dyi^ ])->&:i^mm^m^mhi'fc 

[0 0 0 7] 

mmit^ty^fz-^-^^yy ^ y^ ')—^^<^m'^<o 

[0 0 0 8] 

^Ox - y MtEx - y ^SOiS.'^.-t:^ z 

mmmm^WiX^m^^::.'tx 5 izi.xyt^^y'yy^ 
yi^yy v->^mi'fi^^-:^i&xh^tc. zi^±(Dii:M 

tifcTt-^ y^yy 4 y^y^ y — v^iiUTS^i^f-^*^ 

[0 0 0 9] 
[^3] 



(4) 



0-9 7 0 0 3 



(1) Kara + Ki(ri - Vz) = - K sV* ^ 'M^ 



(2) 



a =sin" 



K 2 

K 1 



sin 3 



sin 



^1 



sin/3 



(3) R2 = 



(4) R2 = 



R. 



R, 



-1 
R4J 



+ 1 



itztzL. R3 = R4 T^$)-5i 



(3) T*R2 «Ri ^^tP^*^±0.#.P>Oj[5.^.>5^?> 
(Dmm^7jkl.X^^^^K R2 (0, Yo » 

Zo)> R3 (0, yi =zi tan j3, z^)t^ 

tin. 

(zi + R4} 2Ri 



(5) zc 



22 1 



R4 tan /3yo 



+ Ri 



[0 0 10] r ri \^mmmi%m^(^^MM.^. 

(x, y) ^-^±fBS^rS>fl7t^^i?cO£6gt. r2 f^ffj 
IE.-;?, (x, y) :^^e>tut£i£tfct^f^(^ffil:(^.'^.ST*(D£g 
Si. R3f^i^.^J^^e>W*Sft^rt«^-^.^T<^S6«. R4 

tt^a^i^^^SutB.i?. (x, y) ^Tc^Sg^. r4 f^fufS.-^. 
(x, y) ;J>^e>tfJfES*S*^rt(^Sul2^A^T(50£ggi. 

\±^fh^^thmU^Wl^t^W\^(Di^^t^m. (numb 
er of waver). X2 , f^^i^-^r't^SuteKt^'K t 

[0 0 1 1] 0^u<f^. ^^m\'cx.^jm.^'^^^^ 

ttitSi£t5:Kf:imJl5^Sst (2) h^m.^ (3) 
[0 0 1 2] *?^b< fi. 

[0 0 13] ^fSL<fi. *I^P>^tcJ:5^^feS^S*# 

tufSSSm^^ brlfflfi:V>;^ y 5/ V^^^.<0^^iSyy^ (gr 
ound glass) ?:^>Si"'5o 
[0 0 14] t^o. ^^PJJCjr^^^-feSiilft^^^ffl 

(1) , (2) (3) fcj: ipfifigt^^nfc 



1^) 



i£tfi:S^#IJfflUrM^^tl.f^:7j^^^'^:7^ ^^^^^^^^^ y^- 
[0 0 15] 

[0 0 1 6] mi f^. ^mMlz^^Ti^u^^yy^ y^y^ 
[0 0 17] ST. 3 ^7n^r^M«C0M.^ (1 0) 

Ri sg^^5^^M^tbyhztt_bco-^.Zl(l) {cfea.'^.Tfe 

t ytt±co-^.yi(5) ?rSMi-5ii:,« (7) 

#: (2) t^m.t--fh^^ (2) UTf^lffi5v^:;^ y 

tb^ZiCl) 4-^ti^y- z^®±CD^ft^ (Hyperbola) 

tt i: ^ .'^^ 1? 5 o 

[0 0 1 8] Ell t::^byti::fcJ9. x - y 
(12) (4) ^Jx-f:£xtt(c^fT(C. mm 

(3) ?ryttfc^ff(::g^. (12) Jh(^-.^. 

(x, y) (13) irzid) t(Dm. UTA (x, 
y) (13) <t«^# (2) ^^M/^i-tLfcBi^ (7) f^(D 
(11) t(^P^O£EgtSr^n^;}xr 1 , 13 . IW^.^. 

(1 0) ir.-s; (1 1) t<Dm<D^m^R2 ^ i^^^ (i 

0) t.^. (11) ^/IS^]i:ia;^^PJOz#i:;^^i-^it^a 
tL. ;0^o|212^CT[lllcO^Pp1ffi^icjoV^T^S*« (1 

2) (7:>iSgt[Rl— ^::SHg^ttTV^5/i^^i^y:7^ :yi7>?: 
^y->^ (12, 27 (a 3) ) f^(^-.^ (x, y) 

(3 1) dCOAl^miCOmyt^R (12) _hO.^. (1 

3) tlW-Tfe^) t^P^m^cOi^.^, (10) ^^hR^ 

(2) JicD— (11) (Dm^ (Real Image) 



(5) 
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^$tl?>^r^<D-^. (15) tmiB-^ (x. y) (3 

1) t<Dlk'i(DSE.M^ I , - (15) tm.^. U 0) ^ 

^SS:^-C-*L. (Reference Wave) , mi^^ 

(Object Wave), (Reconstructed Wave) Rt^1& 

kt^ (Projected Wave) t(Dri]\Zl^±^^?>itLnm^^^ 

I(x. y) = (Ae"*"'' + Be'''i'^a) (Ae"*' 



[0 0 19]i«3fe« (12) {:iiS^$tb5^^m«fi* 

[0 0 2 0] 

■^i + Be"*' 



0 



(1) 



[0 0 2 1] AtBi-i.m'm&tmi^i&ff:>m^mmr'h 

T = To - Til (x, y) 

(12) (Dm^mr'S}^ . Ti I (x, y) fil (x, 

y) d j;53gi§^T-fe5o 

[0 0 2 2] w cO/j^ a 7 -1- ^' ;^ ^' y — Vtt z fAcO 
— (14) (1I2{C^$^^TV^5) -t?!K*A.2 -Cfe 

EouT = C-e"*2''3 • T 



^';^^y— >-) oigii^ (T) tt, 

(4) 

v—>^mi^xmm^titc^(Dm^?iim (e„„,) 

[0 0 2 3] 
[^6] 



= C'e"*2'-3.[{To - T, (A= + B=)} + TiABe'^i ^'i-'^' + T.ABe'**! "•^-•i' ] 

(3) 



2 :S^%it-t-tLtt\ ll^^s,^ ( X , y ) Tt 4 »S 

K + K (ti - tz) = -'C2r4 + ^tfc (4) 

^ (4) T'Ki , K2 (Wave Nuniber)-efc D , ^ 3 t R4 KcOP^^^^^-t^ ^1 t (^-TS, ±-f, HI 1 i 

mmr&RXfmi^&<^&^. A, 2 ttS*^JKS:t>'H^iK(0^ [0 0 2 6] 

[0 0 2 5] a t ^m<7:>mW^t. Ri , R2 . R 



ra = -J Ra" + + y"^ - 2R2X sine 



(5) 



r3 



J Ra^ + X^ + 



,2 



-I R^' + x^ + y'' - 2R4X sin 18 



[0 0 2 7] t^j:K>. Zti^xtyt'^Ri , R2 , R3 WIEcDiCti&co i 5 (-"t^'T 

tRi {cJt-<T#^^^c/^$l/^^J(^T•&5i:{s^■t-tv{^, [o o 2 s] 



(6) 
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« D f 1 J. t RaX sin a sin^ a i 

- '"^Ri ^ m — ' "'} 

I 2RI R? 2R5 J 

[0 0 2 9] :zti^^ (4) fCftAt-ixJSi?; (4) It^A [0 0 3 0] 

<^J; 5(c:S31$ti/5„ [^9] 
KaRa + K 1 (Ri - R2) + X (ki sin a) 

' — — iir - riJ I ^ — 2Rr— * "'- 

K.R. . +K.X sin|3 - ^^14^ • ^ . ^'^'^ 

2 R4 2R4 

(7) 

[0 0 3 1] iro^T'P5:&^x, y, x2 . y2 (D^iz [0 0 3 2] 

Sat-ixii\ [p: 1 0 ] 

K 1 sin a =/c 2 sin /3 

R3 R] R4 Ra 

Ra Ua RaJ ~ R^ 

[0 0 3 3] t^iS-i^T'fe-So [0 0 3 5] 

[0 0 3 4] miECO^^Irsin a tRj T»t(±\ [1^11] 

sin a = sin^ = sin/3 (9) 

' " A^fRi + 111 ^ 1 (10) 

X 2 ^ Ra R4 J 

[0 0 3 6] ;^^^AL$tt5o 5o Slt^<7:)i"-<T pj^i (Visible)^SSrfflS LT^CO 

[0 0 3 7] ^ (9) i: (1 0) (1 1) (D^mm fefflS'Jf^^gt^tifcS^^Sra:!:^^^^ r ^ ^O^Tt 

(y = R2 sina. z = cos a) ^ftALT.-^. (11) ^ <^^S*l'6tf?'c^fSLgf^. tuiSoOS: (9) t (1 

T. S^t§:;S (6) (irf^ioib. ffi^ft: (2) ) (^:E?tt;^^ [0 0 3 8] TfSO^ 1 X i =0. 6 4 

^^<^|WI^COft^ (Curvature of Rad 7 nm (^V^yy^h> (Krypton) if ) . = 2 5 0 

ius)^^-t^^%Vh^:d^K ^MRi 0{itSr>^# < t^tl. cm. R3 =R4 = 1 5 0 cm, ^LTj3 = 15' -Vh^^ 

^<D^mmm¥mc±t <fj:^(Dx\ umm (6) sm?s<^«»;l2 <oim^Mi-^R2 tam^nni^ 

l'±^(D^m^^z^{l) tyi(5) ^M^ifflfe (7) ±(D X^tch(DX*$>^o 

&^"a5^^cfaoTg;&^tLTv^^i;^/^-r- [0039] 



(7) 



0-9 7 0 0 3 















a 




0.4 


39.11 


24.75"* 


0.5 


47. 05 


19.57" 


0.6 


54. 41 


16.2" 


0.7 


61.26 


13,84'* 



[0 0 4 0] :i<Dm^mm\^Xmm<D't^X<DX2 

(zi + R4) 2Ri 



Zo 



2zi 



R4 tan /3yc 



[0 0 4 2] <t^-rci ^;^^^-e#^o r;h.t^2o t Yq 

'f~^X(Dj^J^^±m(D.§. (0, , Zl)^cS^$i^5 
rt?r«*i-6, III2fi, >:^gg^:lj:<:.TM^^:^^yh>i^- 
z#±co.^.p (14) ^^^M7^a^^pv^T;^^ y -^-^ 

flsiti-5<ir^r«i(^o-.^. (15) i:i^(Dmm-wm^th . 

1 . R2 . R3 . R4 t ^^mmi^-^K^h intern t^m 

^ti^t^. (15) n^^^ti^^W (2) (;:>JiS 

(8) coWfe (iKSO. 4A^m)^Tf5 (9) (D^^ (z^ 
«0. 7 Mm)^:^^7)^fi:l:^ix^.#.i:7t^5o ^c^ftfefetB 

[0 0 4 3] (15) Xl^-f-^XCO^m<^W^i^tm 

Si^tv^fz^^ ^(D.^^^mVX^"^ ^^"yy ^ y ^ V 

(Three Primary Colors) fl, KS;?)^ 
V^i"t^.^:,0. 4;?>^?.0. 7 jum ^^fe 
■^^WJ^^r i:755T#5m^l:*«cf^.'^. (15) 

[0 0 4 4] uwM^W'(D^^m^7t(o^'^^(Dm^.^^f)-- 

^(O^m^^y^t/w^^m {1. 5m/0. 58m) g 
igOlSgS;^>MttTV>5<t Sfc. (1 

7) (15) ^^'b\:-Aim. (16) f^T 

^UTi^fe^ (18) f^fe;&{^^;t^^^^g;^l^i^-5 0 

[0 0 4 5] (2l3f^. *:%PJ(Cj:oTM{^$ttAc^n:/ 
7:7^ y^ ^)-l^:^nm\^XiLWm:^^m:7r^^^f:L 

(2 7) ;^^^*^1. 5mg|i^TV^5^r5^C2fe;&0 

m^f^ (6. 5cm) t^^^giiXTVN^ zttSrl^^L^tCytttC 

J: 5 (ce;?)^ixfcz:o(7:)ij^^S#tSg (Projecto 



mmthtL^(o^msL (6) (Dsw^r^^tfWftbjf 2 
4 cm t?'^ So *i tmi ^itt!^Lr^nfi\ 

(2) co±g: (8) f^Sv^iSSd/^j;^^. (9) 
Mv^&S{c*t/^:^-r^r t;dS^;i;^So lim."^ (l O) T-R 
2 (0, yo . Zo). R3 ^mm-^ (0, yi. 

- z 1 tan i3 , z i) t LTifiM-f-tl.^i\ 

[0 0 4 1] 

[^12] 



+ Ri 



(11) 



\.xWL'^W(r>m 



r)(19', 2 0) ^flJ^LT^-t^oi/y ^>^><./^ 

>- (2 7) 

(2 1, 2 2) t^m^^hUM 
m (2 3, 2 4) tm—mi^mti^o 

:/X(Dr?SR*I (2 9) ^^^ftcOf|Ii;0S^;b^i:^i^TV^5 
t>ot|sl|it?feSo (2 1, 2 2){;::J:!9S 

#Sm« (2 5, 2 6) ;^^^?F^^^tL5o c:om«;^^z$4 
t^^i~'^mi^P tmmxh^o ^^-^^^y^^y^y^^^J 

[0 0 4 6] Ili4f^. ^^m\^^Kim\'f^tlfc:^^^^'^ 

^{C/jsn^^^:7^ o,^;^^ (27) CO* 

mz-KMm. (2 8) *^»^-ittttf^i|?;$s^lt^ (1 

9, 2 0) hmm(r>')5\-z.^^^}im&'^^m.<r>nm^^\^ 
m^^x:^^ V -^-^^m^^^t^^^^xt^mAhi? 

So 

[0 0 4 7] 

XDMi'^Jj&Xii:^. yt-^ ^yy ^ y ^ V —:^(Dmi'^ 

TT^myt^^ Vyy^ y^y.^ V —>'(Dmi'^^^^'^mt^j:^o 

[0 0 4 8] Lfc;^SoT. *B?^<^iF.S^^^::&^^«r 
^ijffl LTftii-fk ^ tifcy< y ^ — ^ SrSiRi- S r 1 ^ 

h b T BUT & o fc Pp^ 

[mi] -^W^^\^X.^it^^^^yy ^ y^ys^ 



(8) 
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[0 2] :^mMizi.'omi^^titc^uifyy^y^:;^^ 

[114] !9M{t$tT.7t/l^ni/7:7^ yi^j^i? 

1 : 

2 : 

3 : ^Jtt^<7?^ia 

4 : i^)t^(75:l:ja 

m 

8 : fe^#:o±4S 

9 : ;^^#:<;?T« 

[mi] 



z 




10:3 iS^5cMS»Il.'^, 

1 1 :Sit*aS{cj;!3B:±$|xfc«¥#:©-^ 

1 2 : y.-yw-m^m*^th±myt^ 

1 3 : i^5feSJiC>— 

1 4 : Jl,#;;6^ e> R3 3i8i« if H^T^fc z tt_h®,^r 

1 5 : (1 1) <Dmm^wm^riz^m<D--,^ 

1 6 :— (15) Sr-^-'iX-UfcTft'Jf^^fe^ 
1 7 (1 5) tr^^'L^iCb/ciiaiJtO^-fe^ 

1 8 : — (15) Srtf^'iL^{CLfc:£;&co^-fe^ 

19, 20 : z^^'p'L-iZx%izMm^S:i>^flft-o<7:i 

2 3, 2 4: ^ri^tl(Dmi&1&^^iZ.Mlt^l^±1^Mm(r> 

2 5, 2 6: ^^^#:»^P^S^^(C J; i9^#t^ ttfc^a« 

2 7 : * !=> -1- y X ^ y — 

2 8 : 

2 9 : 7.^) yh <Dn±ik 

3 0 : ^Mui^y<(Dmomm. 



[0 2] 




[04] 



(9) 




